Introduction Midwifery models of care help to enhance perinatal health outcomes, women's satisfaction, and continuity of care. Despite the ubiquitous presence of certified midwives at births in Germany, no research has investigated the diversity of midwives' practice patterns. Describing the variety of working patterns through which midwives provide intrapartum care may contribute to improving the organisation of midwifery services.
Introduction Midwifery models of care help to enhance perinatal health outcomes, women's satisfaction, and continuity of care. Despite the ubiquitous presence of certified midwives at births in Germany, no research has investigated the diversity of midwives' practice patterns. Describing the variety of working patterns through which midwives provide intrapartum care may contribute to improving the organisation of midwifery services.
Methods This cross-sectional survey took place in the region of Hannover and Hildesheim, Germany. Midwives attending births and practicing in hospitals and/or out-of-hospital were able to participate. Midwives who did not attend births were excluded. We assessed midwives' scope of services, practice locations, employment patterns, continuity of care, midwife-led births, and midwives' level of agreement with core values of midwifery care. The response rate of the survey was 32.7 % (69/211). Results We found that midwifery care services can be described according to midwives' employment patterns. The majority of midwives were employed in a hospital to provide intrapartum care (74.2 %, n = 49), and most also independently offered one or more antenatal and/or postpartum service/s. Only 25.8 % (n = 17) of midwives offered their services independently (laborist model of care). Independent midwives attended births in all three possible settings: hospital, free-standing birth centres and home. Significantly more independent midwives than employed midwives offered antenatal care and lactation consulting. Compared to employed midwives, significantly more independent midwives provided antenatal, intrapartum, and postpartum care to the same women, were more likely to know women before labour, and to offer one-to-one care during labour. Discussion The most common practice pattern among surveyed midwives was 'employment in a hospital' for provision of intrapartum care with additional postpartum and few antenatal services provided on an independent basis. Midwives who worked solely independently reported more continuity and one-to-one intrapartum care with women. Most midwives did not work in patterns that offered continuity of care or consistently provide one-to-one care. Future research should assess whether women in Germany desire more services similar to caseload midwifery.
Introduction
Each nation has a unique approach for maternity care with varying roles of midwives and obstetricians during pregnancy and labour [1] [2] [3] [4] . In Germany, it is mandated by the federal law that midwives attend every woman's birth in the country, including caesarean births [5] . Registration of midwifery is nationalized, and there is only one legal certificate for midwives in Germany, which is the same regardless of practice location. Most midwives have a direct-entry certification, though a university education is becoming more prominent. Further, midwives with a nursing background before entering midwifery can acquire the certificate faster. In maternity units, only midwives provide intrapartum care for women. Labour and delivery nurses do not exist in Germany. Midwives play an integral part at every birth, regardless of birth mode and maternal risk profile. Obstetricians typically oversee most maternity units. In recent years, a number of midwife-led hospital units -where midwives independently manage and provide all care for low-risk women -emerged and have been in the public focus [4, 6, 7] . Midwives in Germany also practice in women's homes and free-standing birth centres. Out-of-hospital births represent approximately 1.3 % of births in Germany [8] .
Although every woman has to be attended by a midwife when giving birth, she does not necessarily see a midwife throughout pregnancy. The majority of women in Germany see obstetricians for antenatal care [9] . Only a few midwives are thought to offer the full range of antenatal care services, which is defined by the German code of social law (SGB V), section 24d [10] . Antenatally, midwives in Germany are known to provide selected services such as counselling, acupuncture and antenatal education. Midwives also commonly provide postpartum care including breastfeeding support, postnatal exercises and newborn care [10] .
While each nation may approach maternity care differently, researchers have reached a high standard in identifying optimal models of midwifery care, which benefit women and their babies despite differences in customs and overarching health care systems [4, 11] . For example, continuity of care by a midwife is associated with improved neonatal outcomes including fewer preterm births and admissions to neonatal intensive care units [4, 12, 30] . A recent review describes higher rates of spontaneous births in women receiving midwife-led continuity models of care, no difference in caesarean birth rates, and fewer intrapartum interventions like episiotomies, amniotomy and epidural analgesia [4] . When discerning differences among models of midwifery care, researchers may be able to discover what aspects of care allow midwives to achieve optimal birth outcomes [12, 13] . For example, in midwifery-led models of care, an implicit philosophy of care trusting in the normality of labour may explain the reduced number of interventions [3] .
In the last several decades, models of midwifery care have been described in the literature as personal caseload, shared caseload and team midwifery [4] . Intrapartum models include shared care, midwife-led care, and one-to-one care throughout labour and birth [4, 11, [14] [15] [16] [17] [18] . These models differ with respect to the level of the midwife's autonomy, employment pattern, continuity of care, place of birth as well as the type of collaboration with additional midwives and other health care professionals.
The caseload model evolved between 1990 and 2000 and describes continuous care for a defined caseload of women throughout pregnancy, birth and postpartum [19] . This model has been the focus of research for the past 15 years [14, [20] [21] [22] [23] [24] [25] [26] and is characterized by both high levels of continuity throughout the childbearing cycle, as well as autonomous midwifery management [19, 25, [27] [28] [29] . Caseload midwives usually meet pregnant adolesDownloaded by: Medizinische Hochschule Hannover. Copyrighted material.
cents earlier during pregnancy compared with standard care, which can reduce risk factors for preterm birth through adequate antenatal care [12] . Continuity of care in this model is associated with improved neonatal outcomes including fewer preterm births and admissions to neonatal intensive care units [4, 12, 30] . The literature demonstrates that caseload midwifery care is associated with improved maternal outcomes as well, including the reduced rate of obstetric interventions, birth mode [4, 18, 20, 31, 32] , levels and forms of continuity [20, [33] [34] [35] , and women's satisfaction with the care they receive [6, [36] [37] [38] [39] . Women in a caseload model reported feeling a closer relationship to their midwife and could discuss concerns more freely [6, 40] .
Increased continuity of care may also lead to increased maternal satisfaction [4] . Some studies found greater satisfaction with the overall birth experience [41] or with antenatal, intrapartum [36, 42] and postpartum [42] care with continuous care compared to standard care. Women also reported a higher feeling of control [38, 39, 43] and a better ability to cope with labour [4, 41] . There are contradictory findings regarding continuity of care and its association with maternal satisfaction [37, 44, 45] but it remains of central interest for women choosing their midwifery care [33, 46] . Although the caseload model and continuity of care appear to have documented benefits for women and infants, it may not be the optimal model for midwives. The caseload model is associated with poor work-life balance and long work hours for midwives [21, 22, 28, 29, 47, 48] . A major concern is burnout. Some researchers have addressed ways in which burnout might be reduced in caseload midwives [22, 28] , in part through strategies such as the provision of an additional midwife with a similar approach to care, working in a team, as well as self-care and maintenance of contact to friends and colleagues [22, 29, 47] . Additionally, the risk of burnout may be reduced by the inherent benefits of the caseload model such as satisfaction from developing relationships with women and increased autonomy in practice [21, 48] .
Despite research interests in the organisation of midwifery services, there is no uniform international terminology for describing practice models [19] . As van Teijlingen [49] has noted, the concept of midwifery models of care is multifaceted. Midwives have used the term 'model of care' to refer to how midwifery care is conceptualized, idealized, or the aims it should achieve. It can also refer to the way services are organised. In our study, a model of care refers to the organisation of midwifery services and the associated values that underpin this organisation.
In German-speaking countries, midwifery care is widespread and yet there is very little peer-reviewed literature (in English or German) that describes or evaluates practice patterns in German midwifery care [50] . In Germany, midwifery is often characterized in terms of midwives' employment status: employed (angestellt) or independent (freiberuflich). Employment status affects the way midwives are paid and insured, as well as whether they work in shifts or on call. Employed midwives are paid and insured by the hospital for which they work, and are employed for shifts. Independent midwives, however, must cover their own indemnity insurance costs and are reimbursed for care through the National Association of Statutory Health Insurance Funds (GKV-Spitzenverband). Reimbursement from these insurances covers most of the services midwives offer, including antenatal care, postpartum visits and lactation support. Independent midwives are on call for their clients and usually travel with them to the birth location. Notably, indemnity insurance costs are often prohibitive and have been increasing, consequently restricting midwives' ability to practice independently [51, 52] .
Because the provided model of midwifery care may affect the outcome of birth and maternal satisfaction, it is important to investigate which patterns of care are implemented in Germany. Although the dichotomy of employed and independent midwives is widely used to describe the forms of available midwifery working patterns in Germany, this classification alone cannot clarify the scope or philosophy of midwifery care, or the organisation of midwifery services.
Within and across the framework of employed and independent midwives, our study aimed to determine a more nuanced pattern through which care is provided in Germany by midwives who attend births, and to relate these patterns in an international context of midwifery models of care.
Methods
The study in the region of Hannover and Hildesheim, Germany, included 11 hospitals, ranging from small perinatal centres with over 1500 births per year to very small hospitals with around 500 births. There were also three free-standing birth centres managed by midwives in this area.
We conducted a cross-sectional survey of all midwives who attended births in 2009 (n = 211). The head midwives at all hospitals and free-standing birth centres provided counts of total midwives practicing at each location. A total of 24 midwives offering out-of-hospital birth in the Hannover and Hildesheim region were identified through the German Midwifery Association (DHV) listing for Lower Saxony. On the basis of telephone and/or email contact with each independent midwife, we found that 13 midwives attended births in the region in 2009. We excluded midwives who were not active in clinical practice, as well as midwives who did not provide any intrapartum care. Because there is no comprehensive list of active midwives in our region, we used the birth locations to identify our study participants. The smaller number of out-of-hospital midwives was located as noted above. We thus identified the following midwives attending births as a primary care provider in 2009: 182 were hospital employees, 5 worked as independent midwives in hospitals, 13 independently at home and 11 independently in birth centres.
Employed midwives were defined as those who were employed by the hospital for the intrapartum care they provided, even if they offered additional services on an independent basis for women in the community. We similarly defined independent midwives as those who were self-employed and provided intrapartum care autonomously, even if they were employed for other midwifery services. There was no overlap between the defined groups in this study regarding the status of the midwife either employed or practicing independently.
The survey was developed by the research team with feedback from practicing midwives in the region. The qualitative items were determined from themes in the literature on midwifery models of care. Because the survey mainly focussed on specific aspects of the working situation, no further item validation was performed. The survey and research protocol were approved by the Ethical Review Board of the Hannover Medical School (Nr. 634/2009). The study was exempt from full review by the board. Prior to administering the survey, it was distributed to midwives employed at the hospital affiliated with our research unit for review. We received and incorporated feedback regarding the clarity of study questions. We mailed and emailed surveys to the head midwives at the maternity units and free-standing birth centres, asking for consent to participate. Head midwives agreed to distribute and collect surveys from their colleagues. In addition, we mailed a survey to the home address of each home birth midwife, which was obtained from the professional listing with the German Midwives' Association. Follow-up phone calls were made to the head midwives at the maternity units and birth centres, as well as to each home birth midwife, in order to offer assistance with completing the survey, to encourage participation, and to clarify and/or contextualize responses. There was no compensation for participating.
The following variables were measured in the survey: ▪ scope of services provided by each midwife (including continuity of care) ▪ practice location ▪ employment pattern ▪ attitude towards core values of midwifery care.
Midwives rated the frequency with which they provided antenatal, intrapartum and postpartum care to the same women on a 5-point Likert scale from "never" to "almost always" [53] . We asked a separate question to determine how often midwives knew women prior to labour, because midwives also may have met them through classes, consultation, or additional services even if those midwives did not offer antenatal care to those women. The continuity of care during labour was assessed with another Likert scale question asking how often midwives provided one-to-one care during labour, defined as one midwife caring for a woman throughout her entire labour and birth. To address attitudes towards midwifery care and birth, midwives ranked the importance of the following aspects of care on a 5-point Likert scale, ranging from [1] very important to [5] unimportant: supporting women's choices during labour, establishing trust between woman and midwife, encouraging women's mobility in labour, viewing birth as a normal process, and knowing the woman before she presents in labour.
To determine if there were significant differences in practice patterns between employed and independent midwives, we compared the groups with the Chi-square test (for categorical variables) and Mann-Whitney U-test (for Likert-type attitude items). A p-value of less than 0.05 was considered significant.
Results
The response rate of the survey was 32.7 % (n = 69) for all midwives, 26.9 % for hospital-employed midwives (n = 49), and 58.6 % for independent midwives (n = 17). Midwives from all 11 hospitals and 3 birth centres responded. Three midwives did not indicate their employment status and were excluded from the analysis. For the analysis, this left a total of 66 responses (66/211, 32.3 %) from midwives in the region of Hannover and Hildesheim.
The majority of midwives who responded to the survey were employed by a hospital to provide intrapartum care (74.2 %, n = 49), whereas a smaller number of respondents provided independent intrapartum care (25.8 %, n = 17). Among the latter, we received responses from midwives who provided intrapartum care in each of the three settings: hospital, birth centre and home.
The majority of surveyed midwives did not solely provide intrapartum care. Most of the surveyed midwives provided at least one independent service (90.9 %, n = 60), regardless whether they were employed or independently working to provide intrapartum care. The most common respondent was thus an employed midwife who offered additional services on an independent basis. Overall these services included: antenatal care, childbirth education classes, postnatal care, lactation consulting, and postpartum exercises. Of both employed and independent midwives, the most provided postnatal care and breastfeeding consulting, and the fewest provided postpartum exercises (▶ table 1).
However, there were differences between the services each group more often provided. Nearly all independent midwives provided antenatal care (94.1 %, n = 16), whereas less than half of employed midwives did so (45.5 %, n = 44). Despite the finding that the two most commonly offered services of employed midwives included postpartum care and lactation consulting, significantly more independent midwives than employed midwives provided both services (P < 0.05, ▶table 1).
Additional services were provided at a range of locations. A total of 98.3 % (n = 59) of midwives offered additional services in the same location they attended births, while 61.7 % (n = 37) of midwives stated they also provided services externally. The most common external location was the woman's home (reported by 56.3 % of midwives).
Midwives had varying opportunities to engage with the same women through direct antenatal and postpartum care, or in providing additional services. Continuity of care was found to be associated with employment status. Compared to employed midwives, significantly more independent midwives provided antenatal and intrapartum care to the same woman, intrapartum and postpartum care, as well as all three services to the same woman (p < 0,001, ▶table 2). Independent midwives were significantly more likely to offer one-to-one care during labour and manage intrapartum care independent of an obstetrician (p < 0.05, ▶ table 3). In addition, independent midwives were significantly more likely to know women before labour (p < 0.001). However, telephone contact with midwifery units provided additional information that further defined certain differences in care of hospital-employed midwives, as well as clarified that midwives at the free-standing birth centres provide care as a group. Although midwives in smaller hospitals were less likely to provide antenatal care to women they attended to in labour, they reported varied informal opportunities to meet their clients before labour. These opportunities included both provided services we investigated in this survey, as well as meeting the women while registering or touring the unit.
Midwifery attitudes we surveyed were largely similar. Most midwives across both groups found the support of choice, trust, women's mobility and normal birth to be "very" or "somewhat important" (▶table 4). On the other hand, more independent midwives than employed midwives found it important to know women beDownloaded by: Medizinische Hochschule Hannover. Copyrighted material.
fore they presented for care in labour (p < 0.001, ▶ table 4). Both employed and independent midwives placed a high value on evidence-based and women-centred care. However, employed midwives were more likely to value time-efficient care (χ² = 10.608, df = 1, p = 0.001) compared to independent midwives.
Discussion
We found that employment status of midwives providing intrapartum care was significantly associated with continuity of care, midwives' attitudes, and the care services provided, including antenatal care, postpartum care, and lactation consulting. The most common pattern of midwifery practice for midwives who provide intrapartum care in the region of Hannover was being employed at a hospital and working in shifts with additional services offered postpartum on an independent basis. A survey from a private research institute for health care and social services (IGES) showed an increasing proportion of midwives are offering independent midwifery services, rising from 75 % of midwives in 2008 to 89 % in 2011 [52] . However, the comparison is limited due to the low response rate to our survey, as well as our focus on those midwives who attend births. We also found that compared to the employed midwives, independent midwives were more likely to provide services to the same women throughout pregnancy and postpartum, to attend known women in labour, to offer one-to-one care, and manage intrapartum care independent of a physician.
Midwifery attitudes were relatively similar across both groups with regard to their high support of choice, trust, women's mobility and normal birth. These attitudes have been described as core values of the midwifery model of care [15, 35, 54, 55] and may transcend differences among models of care. We did find that employed midwives more often described their care as time-efficient. As em- ployed midwives all practiced in the hospital setting in Germany, this finding could be influenced by their practice environment, where several labouring women were attended at the same time, midwives worked in shifts, and hospital protocols were standardized and dictated care practices. Additionally, independent midwives found it more important to know women before they present for care in labour; a finding that is not surprising given that independent midwives were more likely to know the women during pregnancy by providing antenatal care. Hospital-employed midwives were less likely to provide antenatal and intrapartum care to the same women. However, in small hospitals midwives had opportunities to meet women before labour when they came for antenatal care, classes, or acupuncture treatment. Hence, even though there seems to be less frequent continuous care offered by employed midwives, many were still able to offer an ongoing relationship due to the size of their employing hospital or additional services. In contrast, independent midwives almost always provided continuity of care from antenatal visits to postpartum.
When considering this continuity in the context of international literature on models of care, it cannot be assumed that independent midwives all offered the equivalent of personal caseload care, where a midwife has a personal caseload of women for whom she is individually responsible. In telephone conversations, midwives at the free-standing birth centres reported providing care as a group, which is comparable to known shared caseload models, where women met several midwives through the course of their antenatal care, and were likely to know their midwife at labour but not guaranteed to, depending on the practice size [15] . There were other differences among the midwives, such as practice setting. Some independent midwives worked with a caseload of women and provided intrapartum care in the hospital setting (Beleghebammen). Others worked with a personal caseload and provided intrapartum care in homes (Hausgeburtshebammen).
In many countries, midwives are care providers who practice as an alternative to physician care [56] . In Germany, midwives' intrapartum role is legislated and ubiquitous [5] . However, midwives' roles outside of intrapartum care are more open to variation. Thus, the combination of consultant-led antenatal care with midwife-attended birth that we anticipated to be most common was supported by our findings that most midwives did not offer antenatal care. However, our findings indicate that many midwives are involved antenatally and postpartum by offering multiple services even when they are employed for intrapartum care. Among the midwives who provided antenatal care, this could indicate that obstetricians and midwives provide shared care, both billing for these services. Additionally, midwives could be providing education and counselling services while obstetricians bill for medical care.
We used intrapartum care as the starting point for our study, but there are midwives in Germany who do not provide intrapartum care and solely provide antenatal care, childbirth education, postpartum care and lactation consultation. These services are covered by German public insurance. From our study and in the opinion of the study authors, midwives in Germany appear to have very diverse practice patterns. This could be enabled by the single license needed to practice midwifery along with the reimbursement for many midwife-provided services by German public health insurance [10] . Further investigation is required regarding the work of midwives who are not actively attending births but provide other maternity care services.
Employed midwives in our study had heterogeneous practices in which they offered many additional services, most often at either the same institution or in women's homes postpartum. Nevertheless, only independent midwives offered out-of-hospital birth services. As such, independent midwifery can be associated with choice of birth setting. This variation of practices leads to the conclusion that while independent midwifery and employed midwifery describe employment relations rather than models of midwifery care, they have considerable impact on the ability of midwives to provide different models of care, as well as care in different settings. Only independent midwives offered services in a caseload care-like model and offered out-of-hospital birth services.
The diversity of practice within each employment relation is a limitation of our small-scale study because it diminishes the relevance of these categories used in our analysis. Additional limitations include the overall low response rate and further, that proportionally more independent midwives responded than employed midwives. Moreover, midwives who offer postpartum and antenatal care but do not attend birth were excluded from the study due to our focus on intrapartum care and midwifery services that were offered additionally. This presents another limitation, because these midwives provide care with high preventative value for mother and child [57, 58] .
The cited limitations thus reduce the generalizability of our findings to all midwives practicing in Germany. Due to the explorative nature of this small-scale study, we were not yet able to investigate what aspects of midwifery models might allow for differences in outcomes. This is a major aspect that should be considered in future research.
Despite the limitations in focusing on employment status, the patterns of care offered by independent midwives-providing services to the same women throughout pregnancy and postpartum, attending known women in labour, and offering one-to-one care throughout labour and birth-along with the belief in women-centred care, are comparable to the caseload model of care [4, 15, 19] . Along with continuity, caseload care entails a high degree of autonomy in midwifery care [22, 28, 29, 39] . Independent midwives were more likely to report practicing independent of a physician. Future research is needed to identify links between existing practice patterns, models of care and outcomes, both in Germany and internationally.
In addition, midwife-led continuity models of care are associated with increased maternal satisfaction, which also indicates that various modifications of the continuity model increase satisfaction [4] . In turn, increased maternal satisfaction has been associated with both a reduction in interventions and increase in women's control, indicating that models of care should be a topic of further research [37, 39, 43] .
Importantly, it is also clear that there are barriers to caseload midwifery practice models from the perspective of international midwives [11, 21, 22, 28, 29, 47, 59] , which could also explain the lack of defined caseload midwifery working patterns in the Hannover region. Caseload midwives have to cope with the challenge of being on call, working long hours and being primary care providers, [21, 22, 28, 29, 47, 48] . The employment status might also affect the satisfaction of midwives. Independent midwives in Germany, who manage their practice, encounter the additional stress and challenges of running their own business. They may not have had professional training in business management. In addition, employment status affects the indemnity insurance a midwife has to pay and thus is a critical part of the financial and legal aspects of her care. Indemnity insurance costs can make a practice financially unfeasible [47] and currently represents a significant barrier to independent midwifery practice in Germany [10, 51, 52] . For midwives, being able to provide care in a caseload model as an employed midwife, instead of on a freelance basis, might be desirable as presented by Tracy et al. [11] . In fact, the German Society of Perinatal Medicine (DGPM) recommends one-to-one continuous care during labour [60] .
The link between maternal satisfaction, clinical outcome, and midwifery practice patterns with and without continuity of care should be a future priority for research [61] [62] [63] . Although our small-scale study did not investigate outcomes associated with working patterns of care, we identified that the organisation of midwifery services relates to important factors including continuity of care and midwifery attitudes. Hence, our research points to a trusting relationship between women and midwives, including the perspectives of our participants. Exploring working patterns or even models of midwifery care in established settings allows researchers to look at what paths women take through maternity care, and what organisational patterns or models allow for -and encourage -optimal midwifery care and maternal and neonatal outcomes.
